Transplantation of photoreceptor precursor cells into the retina of an adult Drosophila.
Blindness caused by the disconnection between photoreceptor cells and the brain can be cured by restoring this connection through the transplantation of retinal precursor neurons. However, even after transplanting these cells, it is still unclear how to guide the axons over the long distance from the retina to the brain. To establish a method of guiding the axons of transplanted neurons, we used the Drosophila visual system. By testing different conditions, including the dissociation and preincubation length, we have successfully established a method to transplant photoreceptor precursor cells isolated from the developing eye discs of third-instar larvae into the adult retina. Moreover, we overexpressed N-cadherin (CadN) in the transplant, since it is known to be broadly expressed in the optic lobe well after developmental stages, continuing through adult stages. We found that promoting the cell adhesive properties using CadN enhances the axonal length of the grafted photoreceptor neurons and therefore is useful for future transplantation. We tested the overexpression of a CadN::Frazzled chimeric receptor and found that there was no difference in axonal length from our wild-type transplants, suggesting that the intracellular domain of CadN is necessary for axonal elongation. Altogether, using the Drosophila visual system, we have established an excellent platform for exploring the molecules required for proper axon extension of transplanted neuronal cells. Future studies building from this platform will be useful for regenerative therapy of the human nervous system based on transplantation.